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ABSTRACT OF THE DISCLOSURE 



A braided strainer for a draw line, and method of forming same. 
The strainer comprises a frame in the form of a pair of spaced planar plates, one 
being a solid end plate and the other having a control aperture. A plurality of spaced, 
parallel rods of similar length are positioned near the peripheries of the plates and 
secured and extending between theplates. A plurality of cylindrical walls of braided 
strands of strainer medium, are provided, the braided cylindrical walls having similarly 
spaced rod-receiving holes extending longitudinally in spaced fashion through the 
strands of strainer medium. These walls are contiguously stacked on the plates to 
extend between them The plate having the central aperture permits flow of fluid 
drawn through the cylindrical walls during operation of the strainer. That plate has 
associated with it a connectorto releasably secure the strainer to a mating connector 
on a free end of the draw line. 



o CA 02391853 2002-06-27 



TITLE OF THE 



BRAIDED STRAINER FOR A DRAW LINE 



FIELD OF THE INVENTION 

The present invention relates to a strainer for filtering coarse debris from 
a fluid or from solids, the strainer usable for example with fire truck hoses for drawing 
water from rivers, lakes or ponds;. 



BACKGROUND OF THE INVENTION 

Generally, when such strainers are used in a fluid, the strainer assembly 
is submerged into the fluid and always must have a means of connecting to a hose, 
10 piping or to a fixture, hereinafter called a "draw line"- Strainers generally use a strainer 

• t - 

medium formed from perforated sheets of specified orifice or openings or, as in the 

* ■ 

case of Avery et al. U.K. Patent No. 2,31 8,305, from a woven strands of material. The 
construction proposed by Avery et al. presents difficulties in that a woven material may 
be prone to tearing or dislocation of certain of the strands of strainer medium, making 

1 5 the strainer less effective. As well, constructing such a strainer, by weaving the fabric, 

■ ■ .... . . 

is a laborious and time consuming procesis, resulting in a relatively expensive product. 

* * 

Problems encountered with perforated sheets of specified orifice or 

*• ■ . 

openings include the creation of yorjtexes which, reduce the efficiency of the draw line. 

■ 

A vortex is defined as a whirling rnass of fluid forming a vacuum at its center, into 



« 



20 which anything caught in the motion is drawn. Natural vortexes caused by draw fluids 
are to be avoided where possible, since larger vortexes tend to draw more debris and 

■ ■ 

clog up the strainers more quickly. 



) CK 02391853 2002-06-27 f^) 



-2- 



It is an object of the present invention to provide an improved draw line 
strainer which is economical to manufacture and effective in operation. 



SUMMARY O F THE INVENTIO N! 



In accordance with the; present invention there is provided a braided 

* 

strainer for a draw line, and a method for making same. The method of forming the 
braided strainer comprises the steps of stacking a plurality of cylindrical strainer walls 
formed of braided strands of strainer medium and having similarly spaced rod- 
receiving holes extending linearly longitudinally in spaced fashion through the walls, 
onto parallel, upstanding rods of similar length, the rods secured to a base plate, by 
passing the rods through corresponding rod-receiving holes in the walls so that the 
braided walls are stacked on the plate up to the free ends of the rods in contiguous 
fashion, and securing a retainer plate on the tree ends of the rods to secure the 
braided walls in stacked position on the rods. In one embodiment of the invention, the 
strainer walls are cylindrical. 

present invention, the method 

* 

comprises forming a plate having a plurality; of parallel, upstanding rods of similar 
length secured in spaced regular, upstanding, fashion about the plate, embedding a 
length of braided strands of strainer material, in spiral fashion to form a uniform 
strainer wall over the length of the rods and securing a retainer plate on free ends of 
the rods adjacent a portion of the length of strainer medium. 

■ 

As welh the invention relates to a braided strafner for a draw line, the 
strainer comprising a frame in the form of a pair of spaced planar plates, one being 
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a solid end plate and the other having a central aperture, and a plurality of spaced, 
parallel rods of similar length positioned near the peripheries of the plates and secured 

■ 

and extending between the plates. A plurality of cylindrical walls of braided strands 
of strainer medium, the braided cylindrical walls having similarly spaced rod-receiving 
holes extend longitudinally in spaced fashion through the strands of strainer medium, 
are contiguously stacked on the plates to extend between them. The plate haying the 

• - - 

central aperture permits flow of fluid drawn through the cylindrical walls during 
operation of the strainer into the draw line. That plate has associated with it a 

■ 

connector to releasably secure the strainer to a mating connector on a free end of the 
draw line. 

In an alternative embodiment of the strainer according to the present 
invention, the braided strainer is double-walled, having a first, outer strainer and a 

m ■ - 

second, smaller strainer within, both strainers being secured to the plate having the 
central aperture, so that the wall of the second strainer is inwardly spaced from the 
wall of the first strainer. 

The strainer according to the present invention is relatively simple and 
economical to construct. Because of the braided wall construction of the strainer. 

■ 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other advantages of the invention will become apparent upon 
reading the following detailed description and upon referring to the drawings in which;- 

FIGURE 1 is a schematic view of a strainer according to the present 
invention attached to the end of a draw line. 
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FIGURE 2 is a perspective view of a strainer according to the present 

invention, 

FIGURE 3 is a perspective view of the strainer of Figure 2 with the 

r 

braided strainer walls removed. 

w ■ 

FIGURE 4 is an exploded perspective view of the strainer of figure 2. 

FIGURE 5 is a section View along line 5-5 of figure 2. 

FIGURE 6 is a perspective view of a braided cylindrical wall for use in a 
strainer according to the present invention. 

FIGURE 7 is a partial perspective view of a length of braided strands of 
strainer medium used to produce an alternative embodiment of strainer according to 
the present invention. 

■ ■ * a, 

FIGURE 8 is a side view of a rodiforming a part of the framework of the 
strainer according to the invention. ; 

FIGURE 9 is a cross-section view along line (9-9) of figure 7 of a strand 
of strainer medium in accordance wjth the present invention. 

FIGURE 10 is a cross-section view of the rod of figure 8 along line 10-10 

of figure 8. 

■ 

While the invention wiil be described in conjunction with illustrated 

I i 

is not intended to limit the invention to such 
embodiments. On the contrary, it is intended to cover all alternatives, modifications 
and equivalents as may be included within the spirit and scope of the invention as 
defined by the appended claims. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following description, similar features in the drawings have been 
given similar reference numerals. 

« 

Turning to figure 1 therei is illustrated a strainer (2) in accordance with the 
present invention, secured by appropriate connection means (4) such as a bolted 
flange (illustrated), or (not illustrated) a hose shank connector, cam lock connection, 
storks connection, threaded swivel connection or the like, to a mating connector on 
draw line (6) to join strainer (2) to draw line (6)i The strainer as illustrated is immersed 
in a pond and is intended to strairi coarse debris which othierwise would become 
entrained in the draw line water as it is pumped through action of pump (8). The 
connector (4) is intended to provide^ for an unlimited number of quick detachable or 
standard threaded connectors. Some connections may allow the strainer (2) to rotate 

! ■ 

■ 

or pivot without disturbing the draw Hne, 

An example embodiment of strainer (2) is illustrated in figures 2 to 5- In 
this embodiment, a doubled wall strainer (2) is provided/having an outer waN (10) of 
strainer media which will be described in more detail hereinafter, and an inner wall 

■ • * 

(12) of filter media (which may be of different composition and/or of different 

■ 

dimension than that of the outer walli),inwardly spaced from outer wall (1 0) (as will be 

- 

understood for example from figure; 3). This two wall or two stage strainer permits 
smaller diameter debris to flow through the out^r wall and become trapped in the inner 
wall, while the outer wall traps larger debris. 

More particularly, as can bp seen in figure 3, strainer 2 is made up of a 

* 

cylindrical base plate (14) and an upper, annular plate (16), in the center of which is 
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an aperture (18) through which strained fluid wjll flow to the draw line (6) during 
operation of the device. This upper plate (16) is common to both outer wall (10) and 
inner wall (12). A plurality of uniformly spaced, upstanding, parallel rods (20) are 
provided, positioned slightly inwardly from the peripheral edges of base plate (14) and 
upper plate (16) as illustrated. Every third rod (20) is a metal (e.g. stainless steel), 
threaded rod (22), and the two rods (24) in between are of appropriate metal or of 
plastic material such as polypropylene. These rods (24) have longitudinally extending 
ribs (26) on their outer surfaces to act as "deflector ribs" (figures 8 and 9). These ribs 
may be outwardly extending , as shown, or formed as longitudinally extending grooves 
in the outersurfaces of the rods. These ribs generate certain vibrations and turbulence 

■ . 

during fluid flow. The rods (2?) and (24) are secured to base plate (14)for outer wall 
(1 0), and provide an anchored, verfjjcal framework for the strainer 

■ ■ 
i 

A "play" may be provided in the rods (24) however to permit the framework 
of strainer (2) to move under stress conditions or abuse. This is accomplished for 
example by tapering rods near their ends, and mushrooming their ends as can be 
seen in figure 8 . Similar threaded ; rods (22) and ribbed rods (24) are provided for 
inner wall (12), although these rods jare anchored to inner wall base plate (28). 

Intermediate pJates (30) are provided and installed at specific locations 
along the vertical height of rods (22) and (24) as illustrated. These intermediate plates 
also extend outwardly beyond their corresponding rods (as do base plates (14) and 
(28) and upper plate (1 6)) and prevent the framework, provided by rods (22) and (24), 
from collapsing under heavy vacuum conditions during use of strainer (2). 



f) 
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Supported by the framework including rods (22) and (24) and upper plate 
(16) and base plates (14) and (28), in accordance with the present invention, are a 
plurality of stacked braided rings (31) or loops of strainer material. That strainer 
material Is in the form of continuous strands (32) of metal or non-metal (e.g. plastic) 
compound as can be seen in figure 5 or 6. Preferably a loop of three braided strands 
is provided as a unit, a plurality of such units being stacked on rods (22) and (24), as 
illustrated in figure 4 to form outer wall (1 0)- These rings (31) may be formed by 
casting or molding through an injection process, or bonded or chemically bonded. The 
strainer medium used may be seleqted according to desired chemical and physical 
properties such as chemical resistance, flexibility, tensile strength, elongation, 
expansion or contraction during temperature changes, etc. That medium may be of 
any appropriate metal, metal alloy, non metal or plastic material- The rings are 
constructed with multiple chambers equally spaced on a specific circumference of the 

i - • 

ring, and are provided with appropriately positioned rod - receiving holes (34) (figure 
5) to enable individual rings to be stacked, in contiguous fashion, on rods (22) and 
(24), thereby forming outer wall (1 0), A plurality of smaller diameter rings of similar 
construction are stacked contiguously on the upstanding rods (22) and (24) of inner 
wall base plate (28), to form inner wall (12). : 

i 

To control the size of objects that are allowed to flow through the strainer 
media forming outer wall (10) and inner wall (12), the diameter of the strands (32) is 
increased or decreased. For example if it is desired to strain objects larger than 5 
millimeters, a set of rings (31 ) would be formed with five millimeter diameter strands. 
There is a wide range of available dfemeters for the strands because of the molding 
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or casting process, since any reasonable size of medium strand may be cast or 
molded for any practical size of strainer and desired flow rate. In the illustrated 
embodiment, the two stage strainer (p) permits smaller diameterdebris to flow through 
outer wall (10), formed with rings having larger diameter strands (32), and become 
trapped on the outside of inner wall :(12) having smaller diameter strands (32). This 
construction with two different sized strainer media provides a significant enlarging of 
the surface area available to trap debris, thus prolonging the total obstruction of the 
media significantly when compared to a conventional strainer 

As can be seen in the Cross-sectional view of a strand (32) illustrated in 
figure 9, strands (32) are preferably provided with a plurality of deflector ribs (36). 
These deflector ribs generate certain vibrations and turbulence to the fluid during flow, 
which in turn disturb the natural vortex caused by the drawing of fluids into the draw 
line through strainer (2). The strand deflector ribs (36) also become seated in the 

• ■ 

grooves of the threads of rods (22), thus resisting becoming longitudinally dislocated 
along the length of rods (22) and (24). 

- 

i 

■ 

The braided strand construction of rings (31 ) forming the walls of strainer 
(2) during operation of the strainer causes the generation of numerous short and 
narrow vortexes instead of fewer and large vortexes. The larger vortexes will have a 
greater vacuum and draw more debris into the strainer, thus clogging the strainer at 
an earlier stage. Furthermore, because of the number of chambers in rings (31) and 
their location, the length Or extension of the vortexes beyond the outer wall (10) is 
reduced. The vortexes generated by inner wall (1 2) are also disrupted by strands (32) 
of the rings (31) forming outer wall (10). This! further reduces the amount of debris 
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that can be drawn towards the outer surfaces of outer wall (10) and inner wall (12). 

% * m 

The illustrated construction of strainer (2), with inner and outer walls, is ideal where 

■ 

the fluid bed (e.g. bottom of a river; container .or pond) is easily disturbed by large 
vortexes caused by fluid flow. 
5 It will be understood from the preceding description of strainer (2) that its 

construction is very straight forward; With annular upper plate (1 6) and intermediate 
plates (30) removed, and rods (22) and (24) secured to, respectively, base plates (14) 
and (28), loops (31) of appropriate diameter and having strands (32) of appropriate 
cross-sectional diameter and appropriately positioned rod receiving holes (34), are 

; - - 

1 0 stacked contiguously on corresponding rods (22) and (24), with an intermediate plate 

■- - • 

(30), again having appropriately positioned rod - receiving apertures, being seated on 

■ - 

a plurality of stacked loops, at the; desired location. Further rings (31) are then 
stacked on intermediate plate (30), arid, when the stacked loops reach the upper ends 
of rods (22) and (24), to complete outer wall (10) and inner wall (12), the common 

"i _ ■ ' 

15 annular upper plate (16) is then secured to both sets of rods to form the braided 
strainer. An appropriate connector means 4 is provide for upper plate (1 6). 

The advantages of this method of construction are many. The rings (31 ) 
have an unlimited stacking height depending upon the desired flow rate and the length 
of rods (22) and (24). A greater number of rings (31) on strainer (2), will produce a 

20 higher flow rate. The rings have an exact dimension that produces a constant, 
precalculated flow rate per ring. Tl?e ring strands (32) are designed and cast or 
molded with specific deflector ribs (36) on the circumferences of the strands. The 

1 ■ ■ ' . 

i ' - 

number of deflectors (36) on each strand may be varied to suit the application or fluid 
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type to generate desired vibrations and turbulence and assist in the breaking down of 
the flow of the vortexes. A further advantage pf the strainer construction 2 according 

■ 

to the present invention is that, if damage occurs to strands 32, the appropriate ring 

- 

31 which has been damaged can be easily removed for replacement. 

While rings (31) having jthree brajded strands (32) have been illustrated, 

• - - * 

it will be understood that rings (31) may be manufactured with more than three 
strands. 

■ 

i m ■ 

While strainer (2) has been illustrated as having inner and outer walls, it 

f ■ 

S ' • 

will be readily understood that a strainer 



to the present invention may be 
constructed having a single vvall (e f gj vvith jqstputerwall (10) and base plate (14) with 

plate or plates (30) and rings (31) of 

braided strands (32)). 

• ■ 

The positioning of upstanding rods (20) slightly inwardly of the outer 
peripheral portions ofthe base plate (14) and, intermediate and upperplates(30)and 
(16), provides protection for the straiher medium (strands (32)) of outer wail (1 0) r for 
instance protecting the medium from direct damage when strainer (2) is dragged 
across a surface. 

In yet another embodiment of the present invention as can be seen in 
figure 7, instead of rings or loops (31 ) of strands (32), a single length (36) of braided 
strands (32) (preferablythree such strands) may be manually or mechanically braided, 
the strands (32) having a specific diameter and, as appropriate, deflector ribs (36) 

■ 

extruded on their exterior surfaces.: The strands would again be fitted on and 
supported by the upstanding rods (20), but would sit there as a continuous expanded 



O „ . . O 
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braid to the upper plate height or, if required, to the intermediate plate height and then 

r 

as a further continuous expanded br?ud from that intermediate plate to the upper plate. 

• • • * * - , ■ 

Thus, it is apparent that there has been provided in accordance with the 

■ - 

invention a braided strainer and method of making same that fully satisfies the objects, 

: : - - : - 

* - m 

aims and advantages set forth above. While the invention has been described in 

z 

conjunction with illustrated embodiments thereof, it is evident that many alternatives, 
modifications and variations will be apparent to those skilled in the art in light of the 
foregoing description. Accordingly,^ is intended to embrace all such alternatives; 
modifications and variations as fall within the spirit and broad scope of the invention. 
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WHAT IS CLAIMED IS: 



1. A method of forming a braided strainer for a draw line, the method 

comprising the steps of stacking a piu rality of braided strainer walls formed of braided 
strands of strainer medium and having similarly spaced rod-receiving holes extending 
linearly longitudinally in spaced fashion through the walls, onto parallel, upstanding 
rods of similar length, the rods secured to a base plate, by passing the rods through 
corresponding rod-receiving holes in the walls so that the braided walls are stacked 
on the plate up to free ends of the rods in contiguous fashion, and securing a retainer 
plate on the free ends of the rods to secure the braided walls in stacked position 
the rods. 



on 



2. A method according to claim 1 wherein the strainer walls are of cylindrical 

configuration. 



3. A method according to claim 2 wherein each strainer wail is formed of 

a plurality of braided loops of strands of strainer medium. 



4. A method according to claim 1 wherein each strainer wall comprises 

three braided strands of strainer medium. 



5. A method according to claim 1 wherein fluid deflector ribs are formed on 

the strands. 



4 W v 
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6. A method according foiclaim 1 wherein each of the braided cylindrical 
walls is formed by a method selected from the group consisting of casting, injection 
molding, bonding and chemical bonding. 

■ 

7. A method of forming a braided strainer or a draw line, the method 
comprising forming j a circular plate having a plurality of parallel, upstanding rods of 
similar length secured in regular, upstanding, circular fashion iabout the plate, and 

■ 

■ - - 

embedding a length of braided strands of strainermedium, in spiral contiguous fashion 

■ 

on the rods in contiguous fashion to fonri a uniform cylindrical strainer wall over the 

... . 

length of the rods and securing a retainer plate on free ends of the rods adjacent a 

. • i 

portion of the length of strainer medhjm. 

* - ■ 

8. A method according to claim 7 wherein the length of filter medium 
comprises three braided strands of strainer medium, 

- 1 

9« A method according to cfeim 8 wherein fluid deflector ribs are formed on 

the strands. 

■ ■ 

- 

. 4 

10. A braided strainer for a draw line, the strainer comprising a frame in the 

form of a pair of spaced planar plates, one a solid end plate and the other having a 

■ 

central aperture, and a plurality of spaced, parallel rods of similar length positioned 
near the peripheries of the plates and secured and extending between theplates, and 
a plurality of walls of braided strands of strainer medium, the braided walls having 
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similarly spaced rod-receiving hole? extending longitudinally |n spaced fashion through 
the strands of filter medium, contiguously stacked on the plates to extend between 
them, the plate having the central aperture permitting flow of fluid drawn through the 

* 

walls during operation of the strainer into the draw line, that plate having associated 
with it a connector to releasably secure the strainer to a mating connector on a free 

* - 

end of the draw line. 



11. A strainer according to claim 1 0 wherein the strainer wall are of cylindrical 

configuration. 



12. A strainer according to claim 1 1 wherein each of the braided cylindrical 

walls is formed of three strands of strainer medium. 



13. A strainer according to claim 1 2 wherein the fluid deflector ribs are 

provided on the strands. 



14. A strainer according to claim 1 Q wherein the plates are of circular shape. 



15. A strainer according to claim 1 0 wherein one or more of the rods are 

provided with deflector ribs on theft- outer surfaces to generate vibrations and 
turbulence in fluid flow during use of flie strainer. 



Q ■ : , ' • O 
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16. A strainer according to claim 13 wherein one or more of the rods are 

provided with deflector ribs on their outer surfaces to generate vibrations and 
turbulence in fluid flow during use of the strainer 



17. A strainer according to claim 13 wherein one or more of the rods are 

threaded along th0ir lengths whereby deflector ribs on the strands are partially 
engaged by the threads to thereby minimize vertical displacement of the strands with 
respect to the rods; 



18. A double walled braided strainer for a draw line comprising a first strainer 

according to claim 10 and a second, smaller strainer according to claim 10 secured 



to the plate having 



the central aperture, so that the wall of the second strainer is 



inwardly spaced from the wall of the first strainer. 



19, A doubljs walled braided strainer according to claim 1 8 wherein the 

■ - 

second, inner strainer has an end plate spaced from the end plate of the first strainer. 



20. A strainer according to claim 18 wherein the outer peripheries of the 

spaced planar plates of the first strainer extend beyond the walls of braided strainer 

■ 

rhedium whereby the strainer medium of the first strainer is protected from direct 

■ 

damage when the strainer is dragged across a surface- 



o 
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21 



A strainer according to claim 18 wherein the fluid deflector ribs are 



provided on the strands. 



22. 



A strainer according to ;daim 18 wherein one or more of the rods are 



■ < 

provided with deflector ribs on their outer surfaces to generate vibrations and 

■ 

turbulence in fluid flow during use of the strainer. 



23. 



A strainer according to claim 21 wherein one or more of the rods are 



provided with deflector ribs on their outer surfaces to generate vibrations and 

* 

turbulence in fluid flow during use of the strainer. 



24. 



A strainer according to claim 21 wherein one or more of the rods are 



threaded along theif lengths whereby deflector ribs on the strands are partially 
engaged by the threads to thereby minimize vertical displacement of the strands with 

• ■ 

respect to the rods. 



■A' 
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(57) A solid-liquid separating apparatus comprising 
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The external diameter of the auxiliary circular ring mem- 
ber Is smaller than the external diameter of the circular 
ring members and is larger than the internal diameter of 
the circular ring members, and the protruding element 
extends from the outer circumferential surface of the 
auxiliary circular ring member. The auxiliary circular ring 
members are disposed coaxially with the circular ring 
members, and the tip ends of protruding elements reach 
the outer circumferences of the circular ring members. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a solid-liquid 
separating apparatus for separating solid matter, raw 
contaminants, etc. from liquid of a solid-iiquid mix. 

2. Prior Art 

[0002] Solid-liquid separating apparatus are used in, 
for example, raw contaminant dehydration treatment 
devices, etc. installed in kitchen sinks. Such solid-liquid 
separating apparatus separates the solid matter and liq- 
uid from water-containing raw contaminants produced 
as a mixture of solid matter and liquid by mixing raw con- 
taminants discharged from the kitchen with water and 
pulverizing this mixture. 

[0003] One of such solid-liquid separating apparatus- 
es is described in Japanese Patent Application No. 
H11-133089 (Laid-Open (Kokai) No. 2000-31 7693) filed 
by the applicant of the present application. 
[0004] This prior art solid-liquid separating apparatus 
will be described with reference to Figures 6 and 7. 
[0005] The solid-liquid separating apparatus 10 is 
comprised substantially of a strainer 1 2 and a casing 24. 
[0006] The strainer 1 2 is in a cylindrical shape by way 
of arranging a plurality of flat-plate-form circular ring 
members 14 adjacent each other with specified gaps in 
between. The casing 24 has an accommodating section 
26 that accommodates the strainer 12. 
[0007] The accommodating section 26 is divided by 
the strainer 12 into two regions: an internal region B that 
is inside the strainer 12 and an external region C that is 
outside the strainer 1 2. An intake port 28 that introduces 
a mixture of solid matter and a liquid is formed in the 
external region C, and an outlet port 30 that discharges 
to the outside the liquid that passes between the circular 
ring members 14 and advances into the internal region 
B is formed in the internal region B. 
[0008] The solid-iiquid separating apparatus 10 fur- 
ther includes a scraper 20. The scraper 20 is comprised 
of a plurality of flat-plate-form (f in-form) protruding ele- 
ments 22 so that the tip ends thereof enter the respec- 
tive gaps between the circular ring members 14. The 
scraper 20 is moved relative to the strainer 12 and the 
protruding elements 22 thereof scrape away solid mat- 
ter adhering to the end surfaces (or the flat, side surfac- 
es) of the circular ring members 1 4 that form the strainer 
12. The flat-plate-form protruding elements 22 enter 
from the outer circumferential sides of the circular ring 
members 1 4 into the gaps. The tip ends of the protruding 
elements 22 reach the inner circumferential surfaces of 
the circular ring members 14 and advance into the in- 
ternal region B of the strainer 12. 
[0009] Both end surfaces (flat surfaces) of the respec- 



tive flat-plate-form protruding elements 22 that enter the 
respective gaps between the circular ring members 14, 
i.e., the spaces between the end surfaces (flat surfaces) 
of the circular ring members 14, make rubbing contact 

5 with the end surfaces (flat surfaces) of the circular ring 
members 14 that are positioned on both sides of each 
flat-plate-form protruding element 22. 
[0010] The plurality of flat-plate-form protruding ele- 
ments 22 are provided on, for instance, a supporting 

™ member 32 (see Figure 7). The protruding elements 22 
protrude from the supporting member 32 toward the 
strainer 12. The supporting member 12 is installed par- 
allel to the axis of the strainer 12 and forms a part of the 
scraper 20 together with the flat-plate-form protruding 

15 elements 22. The flat-plate-form protruding elements 22 
are arranged so as to have gaps in between that are 
substantially equal in size to the thickness of the circular 
ring members 1 4 and also have a fixed spacing between 
adjacent flat-plate-form protruding elements 22. As one 

20 example, the flat-plate-form protruding elements 22 are 
in a wedge shape (see Figure 6). The end surfaces of 
the protruding elements 22 on the upstream side with 
respect to the direction of rotation D of the strainer 12 
are formed as inclined surfaces with respect to the radial 

25 direction of the circular ring members 14. As a result, 
the solid matter that has been scraped away from the 
end surfaces of the circular ring members 1 4 is gradually 
moved toward the outer circumferences of the circular 
ring members 14 as the strainer 12 rotates. 

30 [0011] Furthermore, the edge of the end surface of the 
supporting member 32 on the upstream side with re- 
spect to the direction of rotation D (see Figure 6) of the 
strainer 12 is in contact with the outer circumferential 
surfaces of the circular ring members 1 4 so as to func- 

35 tion as a scraper that scrapes away the solid matter 1 6 
deposited on the outer circumferential surfaces of the 
circular ring members 14. Accordingly, the end surface 
of the supporting member 32 on the upstream side with 
respect to the direction of rotation D of the strainer 12 

40 is formed as an inclined surface with respect to the radial 
direction of the circular ring members 14. Thus, the solid 
matter 1 6 that has been scraped from the outer circum- 
ferential surfaces of the circular ring members 14 is 
gradually moved away from the circular ring members 

45 1 4 as the strainer 1 2 rotates. 

[0012] With the structure above, the scraper 20 
scrapes away the solid matter 1 6 adhering to the end 
surfaces of the circular ring members 14 by the flat- 
plate-form protruding elements 22, and solid matter 16 

50 adhering to the outer circumferential surfaces of the cir- 
cular ring members 14 is scraped away by the end sur- 
face of the supporting member 32 that is located on the 
upstream side with respect to the direction of rotation D 
of the strainer 12. The solid matter 16 that has been 

55 scraped away is moved by the flat-plate-form protruding 
elements 22, which are formed with inclined surfaces 
that incline with respect to the radial direction of the 
scraper 20, and by the end surface of the supporting 
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member 32 that is located on the upstream side with 
respect to the direction of rotation D of the strainer 12. 
As a result, the solid matter 16 is extracted through a 
discharge opening 34 disposed in the casing 24 and on 
the upstream side of the scraper 20. 
[0013] The driving device 36, that is a motor and the 
like, rotates the strainer 12. The strainer 12 is rotated 
continuously during the solid-liquid separation process. 
[0014] In operation, the strainer 12 acts as a filter. In 
other words, the liquid 18 passes through the gaps be- 
tween the stacked circular ring members 14 and ad- 
vances into the internal region B, and the solid matter 
1 6 that is larger than the gaps is deposited on the outer 
circumferential surfaces of the circular ring members 1 4. 
Some of the solid matter 16 that can advance into the 
gaps adhere to the end surfaces of the circular ring 
members 1 4 and cannot advance into the internal region 
B. As a result, the solid matter and liquid are separated; 
[001 5] The liquid 1 8 that has advanced into the inter- 
nal region B is discharged to the outside of the casing 
24 via the outlet port 30. The solid matter 16 adhering 
to or deposited on the circular ring members 14 is 
scraped away by the scraper 20 and discharged to the 
outside of the casing 24 via the discharge opening 34 
that is opened in the casing 24. Since the solid matter 
16 deposited or adhering on the outer circumferential 
surfaces and end surfaces of the circular ring members 
14 is scraped away by the scraper 20 each revolution 
of the strainer 12, no clogging would occur; and solid- 
liquid separation is continuously performed. 
[0016] The space of each one of the gaps between 
the end surfaces of the respective circular ring members 
14 that make up the strainer 12 is determined based up- 
on the size of the solid matter that is to be separated 
from the liquid. More specifically, if it is desired to sep- 
arate even solid matter 16 of a small size so that the 
proportion of solid matter contained in the liquid 18 fol- 
lowing the separation is reduced and the quantity of con- 
taminants in the liquid 1 8 is thus reduced, then the spac- 
ing of the gaps between the circular ring members 14 is 
narrowed. For the opposite case, the spacing of the 
gaps between the circular ring members 14 is widened 
to some extent. 

[0017] Figures 8 through 10showthesolid-liquid sep- 
arating apparatus 10 in a concrete manner. The solid- 
liquid separating apparatus 10 comprises the strainer 
12, the casing 24, the scraper 20 and a driving device 
36 that rotationally drives the strainer 12. 
[0018] Thestrainer 12 is formed into acylindrical body 
by stacking sideways a plurality of circular ring members 
14 with gaps in between. The circular ring members 14 
consistof two types of ring members: flat-plate-form first 
circular ring members 14a and flat-plate-form second 
circular ring members 14b. The second circular ring 
members 14b have the same external diameter as the 
first circular ring members 14a, and a plurality of outer 
projections 38 (in Figure 8, three outer projections 38) 
are formed at specified angular intervals on the outer 



circumferential surface of the second circular ring mem- 
bers 14b. 

[0019] More specifically, the strainer 12 is formed in 
a cylindrical body. This cylindrical strainer 1 2 is obtained 

5 by stacking a plurality of the respective circular ring 
members 14a and 14b side by side with specified gaps 
between the respective circular ring members 14a and 
14b. A specified number of first circular ring members 
14a (for instance, a single first circular ring member 14a 

10 in Figures 9 and 1 0) are interposed between two second 
circular ring members 1 4b. 

[0020] Furthermore, spacers 44 are fitted over first 
stays 42 that pass through through-holes 40 formed in 
the respective circular ring members 14a and 14b and 

w integrally connect all of the circular ring members 14a 
and 14b. Thus, the spacers 44 are used as a means for 
setting the spacing of the circular ring members 1 4a and 
1 4b. The thickness of the spacers 44 constitutes the size 
of the spacing of the gaps between the respective cir- 

20 cular ring members 14a and 14b. Ordinarily, the thick- 
ness of the spacers 44 is selected so as to match the 
thickness of the flat-plate-form protruding elements 22 
disposed between the respective circular ring members 
14a and 14b and to be at substantially the same thick- 

25 ness. In cases where the friction that is generated be- 
tween the flat-plate-form protruding elements 22 andthe 
respective circular ring member 14a and 14b is large, 
then the thickness of the spacers 44 is set slightly larger 
than the thickness of the flat-plate-form protruding ele- 

30 ments22. 

[0021] Spokes in, for instance, letter Y-shape are 
formed so as to be connected to the inner edges of the 
circular ring members 14a and 14b; and a rotating shaft 
48 is installed in the center of these spokes 46. Both 

35 ends of the rotating shaft 48 are rotatably supported on 
the casing 24. At least one end of the rotating shaft 48 
protrudes to the outside of the casing 24, and this end 
is rotationally driven by the driving device 36. Thestrain- 
er 12 is thus rotated in the direction of arrow D. Various 

40 structures are conceivable as the connecting structures 
between the Y-shaped spokes 46 and the strainer 12. 
In one example, two sets of Y-shaped spokes 46 are 
used, and these Y-shaped spokes 46 are connected to 
two circular ring members 14 positioned at both ends of 

45 the strainer 12. 

[0022] The second circular ring members 14b which 
have the outer projections 38 on their outer circumfer- 
ential surfaces are arranged so that the outer projec- 
tions 38 form the ribs 50 on the outer circumferential sur- 

50 face of the strainer 1 2. Thus, the ribs 50 extend in the 
axial direction of the strainer 12. In other words, when 
the strainer 1 2 is viewed from one end thereof, the outer 
projections 38 of one second circular member 1 4b is po- 
sitioned directly behind the outer projections 38 of the 

55 next second circular ring member 14b so that the ribs 
50 are formed by these outer projections 38. As a result, 
a plurality of ribs 50 that extend parallel to the axis of 
the strainer 12 are formed on the outer circumferential 
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surface of the strainer 12. Since the first circular ring 
members 14a that have no outer projections 38 are in- 
terposed between the second circular ring members 
14b, spaces are formed in the ribs 50. 
[0023] The ribs 50 push and transfer the separated 
solid matters 1 6 to the di-scharge opening 34 along the 
inner surface of the tubular accommodating section 26. 
[0024] The strainer 12 is installed inside the tubular 
accommodating section 26 so that the axis of rotation 
of the strainer 12, i.e., the rotating shaft 48 that is con- 
nected to the strainer 12, is oriented in a horizontal di- 
rection . The openings at both ends of the strainer 1 2 are 
closed off by a pair of opposite inside wall surfaces of 
the tubular accommodating section 26 of the casing 24. 
Thus, the movement of the liquid between the outer re- 
gion C and inner region B of the strainer 12 is accom- 
plished mainly by the gaps between the circular ring 
members 14a and 14b. 

[0025] in the solid-liquid separating apparatus 10 
shown in Figure 8, the intake port 28 is located at a lower 
position than the outlet port 30. Thus, the mixture con- 
stantly accumulates in the lower portion of the tubular 
accommodating section 26, the lower portion of the 
strainer 12 is immersed in the mixture, and the upper 
portion of the strainer 12 is exposed above the liquid 
level F of the mixture. 

[0026] The discharge opening 34 is opened in the up- 
per portion of the tubular accommodating section 26 so 
that the discharge opening 34 is located in the outer re- 
gion C of the strainer 12. The discharge opening 34 ex- 
tends in the direction of the axis of rotation of the strainer 
12, so that it allows the solid matter 16, that has been 
separated from the liquid and carried along the inner cir- 
cumferential surface of the tubular accommodating sec- 
tion 26 by the ribs 50, to be discharged to the outside of 
the casing 24. 

[0027] The discharge opening 34 opens into the 
space of the tubular accommodating section 26 above 
the liquid level F of the mixture. The discharge opening 
34 is located on the downstream side of the top area of 
the strainer 12 with respect to the direction of rotation 
of the strainer 12 and is on the upstream side of the 
scraper 20 with respect to the direction of rotation of the 
strainer 12. 

[0028] A cover member 52 is disposed on the dis- 
charge opening 34 of the casing 24 so as to close the 
discharge opening 34. More specifically, one end of the 
cover member 52 is pivotally connected to the edge of 
the discharge opening 34 located on the upstream side 
of the discharge opening 34 with respect to the direction 
of rotation D of the strainer 12, so that the other end of 
the cover member 52 that is on the downstream side 
with respect to the direction of rotation D of the strainer 
12 is moved or swings toward and away from the dis- 
charge opening 34 as indicated by two-head arrow in 
Figure 8. 

[0029] The cover member 52 is constantly urged to- 
ward the strainer 12 by an urging means such as a 
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spring, 54. The spring 54 is coupled at one end thereof 
to the casing 24 and at another end thereof to the cover 
member 53. 

[0030] By way of bias of the spring 54, the cover mem- 
5 ber 52 presses the solid matter 16 that is pushed and 
moved by the ribs 50 of the strainer 1 2 against the outer 
circumferential surface of the strainer 12 and squeezes 
the liquid out of the solid matter 16. 
[0031] As seen from Figure 1 0, the scraper 20 is con- 

10 structed by stacking a plurality of flat plates sideways. 
The scraper 20 is, as shown in Figure 8, disposed on 
the downstream side of the top area of the strainer 1 2 
with respect to the direction of rotation D of the strainer 
12. In addition, the scraper 20 is disposed near the dis-^ 

15 charge opening 34 so that it is located on the down- 
stream side of the discharge opening 34 with respect to 
the direction of rotation D of the strainer 12. 
[0032] The scraper 20 will be further described below 
in regards to its more concrete structure. 

20 [0033] The scraper 20 is comprised of plate-form first 
protruding elements 56, plate-form second protruding 
elements 58 and supporting elements 60. 
[0034] Each of the first protruding elements 56 is 
formed from a plate material that has the same thick- 

25 ness as that of the respective first circular ring members 
1 4a that make up the strainer 1 2, and the tip end (upper 
end in Figure 1 0) of the first protruding element 56 pro- 
trudes toward the outer circumferential surface of each 
one of the first circular ring members 1 4a so as to scrape 

30 away solid matter 1 6 adhering to the outer circumferen- 
tial surfaces of the first circular ring members 14a. 
[0035] Each of the second protruding elements 58 is 
formed from a plate material that has the same thick- 
ness as each one of the gaps between the first circular 

55 ring members 14a and second circular ring members 
14b. The tip end (upper end in Figure 10) of the second 
protruding element 5B advances into the gaps between 
the first and second circular ring members 14a and 14b 
so as to scrape away solid matter 1 6 adhering to the 

40 respective flat end surfaces of the circular ring members 
14a and 14b. 

[0036] Each of the supporting elements 60 is formed 
from a plate material that has the same thickness as that 
of the respective second circular ring members 14b are 
45 formed with outer projections 38 on their outer circum- 
ferential surfaces. 

[0037] The first protruding elements 56, second pro- 
truding elements 58 and supporting elements 60 are, as 
seen from Figure 9, disposed in a specified order in ac- 

50 cordance with the disposing order of the first circular ring 
members 14a and second circular ring members 14b 
that make up the strainer 12. More specifically, the first 
protruding elements 56 are positioned so as to face the 
circumferential surfaces of the first circular ring mem- 

55 bers 14a, the second protruding elements 58 are posi- 
tioned so that pointed end areas thereof enter into the 
gaps between the circular ring members 14a and 14b, 
and the supporting elements 60 are positioned so as to 
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face the circumferential surfaces of the second circular 
ring members 14b. The first protruding elements 56, 
second protruding elements 58 and supporting ele- 
ments 60 are further formed into an integral unit by sec- 
ond stays 64 that pass through through-holes 62 formed 
in these elements. 

[0038] In this structure, the gaps between the respec- 
tive circular ring members 14a and 14b are set to be 
smaNerthan the thickness of the respective circular ring 
members 14a and 14b. As a result, the thickness of the 
second protruding elements 58 that advance into the 
gaps between the respective circular ring members 1 4a 
and 14b is smaller than the thickness of the circular ring 
members 14a and 14b. Thus, the strength of the second 
protruding elements 58 might be insufficient. According- 
ly, the second protruding elements 58 are reinforced by 
being interposed between the first protruding elements 
56 and the supporting elements 60 that are positioned 
on both sides of the second protruding elements 58. 
[0039] In the structures shown in Figures 9 and 1 0, 
the first circular ring members 1 4a are positioned at both 
ends of the strainer 12 (which is a cylindrical shape as 
a whole). Accordingly, the first protruding element 56, 
the second protruding element 58 and the supporting 
element 60 are disposed in this order from one end of 
the scraper 20, thus forming a "unit 0 ; and this "unit" is 
repeated in the direction of the second stays 64, and the 
first protruding element 56 is disposed at another end 
of the scraper 20. 

[0040] Here, the first protruding elements 56, support- 
ing elements 60 and second stays 64 also function as 
a supporting member 32 which holds and supports the 
second protruding elements 58 that enter the spaces 
between the first circular ring members 14a and second 
circular ring members 14b and scrape away the solid 
matter 16. 

[0041] In the structure shown in Figure 10, the first 
protruding elements 56 which are positioned at both 
ends of the scraper 20 differ in shape from other first 
protruding elements 56 positioned in the intermediate 
portions of the scraper 20. In other words, the first pro- 
truding elements 56 at both ends are larger and have a 
broader area compared to other first protruding ele- 
ments 56. The intention is to have these first protruding 
elements 56 at both ends hold the cover member 52 (po- 
sitioned on the upstream side of the scraper 20 with re- 
spect to the direction of rotation D of the strainer 12) 
from both sides so that both ends of the cover member 
52 are covered by these first protruding elements 56. 
[0042] The solid material 1 6 moved by the strainer 1 2 
are scraped away while being traveling downward from 
the top area of the strainer 12, thus being separate from 
the strainer 12 and discharged out through the dis- 
charge opening 34. 

[0043] However, the above-described solid-liquid 
separating apparatus has problems. 
[0044] What determines the solid-liquid separating 
performance of the strainer 12 is, as described above, 
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the dimension (width) of the gaps between (the end sur- 
faces of) the respective circular ring members 14 that 
are disposed next to each other; and this dimension is 
determined by the thickness of the flat-plate-form pro- 
s truding elements 22 which are inserted into only limited 
portions of the ring-shape gaps between the respective 
circular ring members 14. 

[0045] Therefore, in order to improve the solid-liquid 
separating performance of the strainer 12, it is neces- 

10 sary to narrow these gaps. However, if it is desired to 
ensure the durability and mechanical strength of theflat- 
plate-form protruding elements 22, there are limits to 
how far the thickness of the flat-plate-form protruding 
elements 22 can be reduced. 

15 [0046] In other words, in the prior art apparatus, the 
solid-liquid separating performance of the strainer 1 2 is 
limited by the thickness of the flat-plate-form protruding 
elements 22 of the scraper 20. 

20 SUMMARY OF THE INVENTION 

[0047] Accordingly, the present invention solves the 
above-described problems. 

[0048] The object of the present invention is to provide 
25 a solid-liqu id separating apparatus that provides an im- 
proved solid-liquid separating performance of the strain- 
er without being affected by the structure of the scraper. 
[0049] The above object is accomplished by a unique 
structure for a solid-liquid separating apparatus that is 
so comprised of: 

a strainer that is a cylindrical body formed by a plu- 
rality of flat-plate-form circular ring members with 
gaps in between; 

a casing with an accommodating section for accom- 
modating therein the strainer, the accommodating 
section being divided by the strainer into an internal 
region that is inside the strainer and an external re- 
gion that is outside the strainer, an intake port that 
introduces a mixture of solid matter and liquid being 
formed in the external region, and an outlet port that 
discharges to the outside the liquid that passes be- 
tween the circular ring members and advances into 
the internal region being formed in the internal re- 
gion, and 

a plurality of scrapers that are provided in the gaps 
between the circular ring members, the scrapers 
being moved along the outer circumferential surfac- 
es of the circular ring members so as to scrape 
away the solid matter adhering to the circular ring 
members, 

wherein the unique structure of the present inven- 
tion is that the each of the scrapers is comprised of: 

a flat-plate-form auxiliary circular ring member hav- 
ing an external diameter that is smaller than the ex- 
ternal diameter of the circular ring members and is 
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larger than the internal diameter of the circular ring 
members, and 

a flat-plate-form protruding element extending from 
the outer circumferential surface of the auxiliary cir- 
cular ring member, the protruding element being in 
the same plane as the auxiliary circular ring mem- 
ber, and wherein 

the auxiliary circular ring member is disposed in co- 
axial with the circular ring members, and the flat- 
plate-form protruding element has a length that 
reaches the outer circumferential surfaces of the 
circular ring members. 

[0050] With the above structure, the solid-liquid sep- 
arating performance of the strainer is determined by the 
dimension of the gaps between the end (flat) surfaces 
of the circular ring members that form the strainer and 
the end (flat) surfaces of the auxiliary circular ring mem- 
bers of the scraper that are disposed between the cir- 
cular ring members in coaxial with the circular ring mem- 
bers. In other words, the solid-liquid separating perform- 
ance of the strainer is not affected by the thickness of 
the auxiliary circular ring members. As a result, the 
present invention provides an improved solid-liquid sep- 
arating performance while the thickness of the auxiliary 
circular ring members is kept at dimensions that ensure 
the strength and durability of the auxiliary circular ring 
members. 

[0051] Furthermore, in the present invention, a plural- 
ity of the flat-plate-form protruding elements are in- 
stalled by being lined up in a single row. With this ar- 
rangement, the end surfaces of the flat-plate-form pro- 
truding elements located on the upstream side with re- 
spect to the direction of rotation of the strainer collec- 
tively form a single scraping surface. Thus, solid matter 
is efficiently scraped away by the scraper and easily dis- 
charged to the outside of the casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] 

Figure 1 is an explanatory diagram that illustrates 
the basic concept of the solid-liquid separating ap- 
paratus according to the present invention; 
Figure 2 is a front view of a scraper of the present 
invention comprising the auxiliary circular ring 
member and the flat-plate-form protruding element; 
Figure 3 Is a sectional front view of the solid-liquid 
separating apparatus according to the present in- 
vention; 

Figure 4 is a front view of another scraper of the 
present invention comprising the auxiliary circular 
ring member and the flat-plate-form protruding ele- 
ment; 

Figure 5 is an enlarged sectional view of the essen- 
tial portion of the strainer taken along the axis line 
thereof, illustrating the positional relationship be- 



tween the circular ring members that form the 
strainer and the auxiliary circular ring members that 
form the scraper; 

Figure 6 is an explanatory diagram of the basic con - 
s cept of a prior art solid-liquid separating apparatus; 
Figure 7 is a sectional view taken along the axis of 
rotation of the strainer in the apparatus Of Figure 6; 
Figure 8 is a sectional front view of the structure of 
the prior art solid-liquid separating apparatus; 
10 Figure 9 is a side view of the strainer of the sepa- 
rating apparatus of Figure 8; and 
Figure 10 is an exploded disassembled view of the 
strainer shown in Figure 8. 

15 DETAILED DESCRIPTION OF THE INVENTION 

[0053] Preferred embodiments of the solid-liquid sep- 
arating apparatus of the present invention will be de- 
scribed below in detail with reference to the accompa- 
20 nying drawings. 

[0054] The constituting elements of the solid-liquid 
separating apparatus 70 of the present invention shown 
in Figures 1 and 2 are substantially the same as those 
of the solid-liquid separating apparatus 1 0 shown in Fig- 
25 ures 6 and 7. Accordingly, the elements that are the 
same as those of Figures 6 and 7 are labeled with the 
same reference numerals, and a description of such el- 
ements is omitted. Only the constituting elements that 
differ from the shown prior art and make the character- 
so izing features of the present invention will be described 
below. 

[0055] As seen from Figure 1 , the solid-liquid sepa- 
rating apparatus 70 of the present invention substantial- 
ly comprises the strainer 12, the casing 24, a scraper 

35 72 and the driving device (not shown but is the same as 
the driving device 36 shown in Figure 7). 
[0056] The feature of the solid-liquid separating ap- 
paratus 70 of the present invention is the scraper 72. In 
the present invention, the scraper 72 comprises a flat- 

40 plate-form circular ring member (auxiliary circular ring 
member) 74 that is integrally connected to the tip end of 
the fiat-plate-form protruding element 22. In other 
words, the scraper 72 takes a structure in which the flat- 
plate-form protruding element 22 is extended from the 

45 outer circumferential surface of the auxiliary circular ring 
member 74; and the auxiliary circular ring member 74 
has the same thickness as the flat-plate-form protruding 
element 22, so that the protruding element 22 is in the 
same plane as the auxiliary circular ring member 74. For 

50 convenience of description, the auxiliary circular ring 
member 74 and f lat-plate-form protruding element 22 
will hereafter be collectively referred to as a "scraper 
component(s) 76". 

[0057] The structure of the scraper component 76 will 
55 be described in detail with reference to Figures 1 and 2. 
[0058] First, the auxiliary circular ring member 74 is 
formed so that the external diameter is smaller than the 
external diameter of the circular ring members 14 that 
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form the strainer 12. Also, the external diameter of the 
auxiliary circular ring member 74 is larger than the in- 
ternal diameter of the circular ring members 14. In the 
shown embodiment, the internal diameter of the auxil- 
iary circular ring members 74 is smaller than the internal 5 
diameter of the circular ring members 14 (see Figures). 
However, the present invention is not limited to this ar- 
rangement. The internal diameter of the auxiliary circu- 
lar ring member 74 can be the same as the internal di- 
ameter of the circular ring members 14 or greater than 10 
the internal diameter of the circular ring members 1 4. 
[0059] The flat-plate-form, protruding element 22 of 
scraper component 76 is formed so as to extend from 
the outer circumferential surface of the flat-plate-form 
auxiliary circular ring member 74 as an integral part of 15 
the auxiliary circular ring member 74. The flat-plate-form 
protruding element 22 is on the same plane as the flat 
surface of the auxiliary circular ring members 74. 
[0060] A plurality of scraper components 76 are re- 
spectively provided between gaps between adjacent cir- 20 
cular ring members 14. In other words, one scraper 
component 76 is disposed in intermediate position in 
each of the gaps between the circular ring members 14 
which are arranged side by side, the gaps being slightly 
greater than the thickness of the scraper component 76. 25 
The auxiliary circular ring members 74 (of the scraper 
components 76) are installed so as to be coaxial with 
the circular ring members 14. The outer ends of the flat- 
plate-form protruding elements 22 reach the outer cir- 
cumferential surfaces (or protrude over the outer cir- 30 
cumferential surfaces) of the circular ring members 14. 
[0061] As a result of this arrangement, when the 
strainer 12 with the scraper components 76 assembled 
therein is^viewed from one end, as seen from Figure 1 , 
some or all of the auxiliary circular ring members 74 of 35 
the scraper components 76 overlap in the entire inner 
circumferential area of the circular ring members 14 for 
an annular region that has a width G (see Figure 3 and 
5). 

[0062] Accordingly, when the liquid 18 passes from 40 
the external region C into the internal region B in the 
strainer 12, this liquid inevitably passes through the an- 
nular region that. has the width G. Furthermore, in this 
annular region, the liquid 18 passes through the gaps 
that are formed between the end (flat) surfaces of the 45 
auxiliary circular ring members 74 and the end (flat) sur- 
faces of the circular ring members 1 4 that face each oth- 
er. In the present invention, these gaps can be freely set 
without taking the thickness of the scraper components 
76 or the thickness of the auxiliary circular ring members so 
74 into consideration and can therefore naturally be set 
smaller than the thickness of the auxiliary circular ring 
members 74. The solid-liquid separating performance 
of the solid-liquid separating apparatus 70 of the present 
invention is thus significantly better than that of the prior 55 
art solid-liquid separating apparatus 1 0 in which the sol- 
id-liquid separating performance is limited by the thick- 
ness of the flat-plate-form protruding elements 22. 



[0063] Furthermore, thef low path for the liquid 1 8 that 
contains solid matter 1 6 and has once entered the gaps 
between the circular ring members 14 is constricted by 
the auxiliary circular ring members 74 that are disposed 
on the inner circumferential side of the circular ring 
members 14; as a result, the force of the liquid is weak- 
ened. Accordingly, the liquid 18 resides in the gaps be- 
tween the circular ring members 14 for a longer time, 
and the amount of solid matter 16 that adheres to the 
end (flat) surfaces of the circular ring members 14 in- 
creases. The solid-liquid separating performance is thus 
enhanced. 

[0064] Next, the structure, of the solid-liquid separat- 
ing apparatus 70 will be described in a more concrete 
fashion with reference to Figures 3 through 5. The basic 
structure is the same as that of the prior art solid-liquid 
separating apparatus 1 0 shown in Figures 8 through 10. 
Accordingly, the same constituting elements will be la- 
beled with the same reference numerals, and a descrip- 
tion of such elements will be omitted. 
[0065] The characterizing features of the solid-liquid 
separating apparatus 70 of the present invention lie in 
the scraper 72 as described above. In the present in- 
vention, instead of the prior art second protruding ele- 
ments 58 shown in Figure 10, a scraper component 76 
as shown in Figure 4 is provided between the first and 
second circular ring members 14a and 14b so that the 
auxiliary circular ring member 74 is coaxial with the cir- 
cular ring members 14a and 14b. 
[0066] More specifically, thef lat-plate-form protruding 
element 22 of the scraper component 76 is substituted 
for the prior art second protruding element 58 and is dis- 
posed in a position of the second protruding element 58 
shown in Figure 1 0. The flat-plate-form protruding ele- 
ment 22 has the length so as to traverse the external 
region C of the casing 24; and as best seen the tip end 
of this flat-plate-form protruding element 22 is fixed to 
the casing 24. Second stays (that are referred to by the 
reference numeral 64 in Figure 1 0) are passed through 
a plurality of protruding elements 22, so that the protrud- 
ing elements 22 or the scraper components 76 are held 
and supported by the first protruding elements 56 and 
supporting elements 60. 

[0067] The positional relationship between the first 
and second circular ring members 14a and 14b and the 
auxiliary circular ring members 74, which are integrally 
connected to the flat-plate-form protruding elements 22 
that enter the gaps between the first and second circular 
ring members 1 4a and 1 4b , is substantially the same as 
that in the first embodiment. In other words, as seen 
from Figure 5, the auxiliary circular ring members 74 are 
positioned on the inner circumferential side of the ring- 
form gaps formed between the first and second circular 
ring members 14a and 14b, and the area of mutual over- 
lapping is defined as an annular region that has a width 
G. 

[0068] Furthermore, the width W of the gaps H be- 
tween the first circular ring members 14a and second 
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circular ring members 14b (i.e., the width along the axial 
direction of the strainer 12 (right and left directions in 
Figure 5)) is set so as to be greater than the thickness 
T of each of the scraper components 76; and the scraper 
components 76 are disposed in intermediate positions 5 
in the gaps H As a result, gaps I are formed between 
the end (flat) surfaces of the auxiliary circular ring mem- 
bers 74 of the scraper components 76 and the end (flat) 
surfaces of the first and second circular ring members 
1 4a and 1 4b that face the end surfaces of the auxiliary 10 
circular ring members 74; and such gaps I on both sides 
of each of the auxiliary circular ring member 74 have the 
same size of width X. Working precision or assembly 
precision would cause the auxiliary circular ring mem- 
bers 74 to shift positional ly; and in such a situation, there 15 
may be some variation in the width X of the gaps I on 
both sides of each one of the scraper components 76. 
[0069] When the liquid 18 that contains solid matter 
1 6 flows into the internal region B of the strainer 12 from 
the external region C, this liquid 18 inevitably passes 20 
through the annular region that has the width G. Accord- 
ingly, the width X of the very narrow gaps I between the 
first and second circular ring members 14a and 14b de- 
termines the solid-liquid separating performance. 
[0070] The width X of the gaps I can be independently 25 
set without being affected by the thickness T of the 
scraper components 76 (i.e., the thickness of the flat- 
plate-form protruding elements 22 and auxiliary circular 
ring members 74). Accordingly, unlike the prior art in 
which the width W of the gaps H between the first and 30 
second circular ring members 14a and 14b cannot be 
set smaller than the thickness of the flat-plate-form pro- 
truding elements 22, thesolid-Iiquid separating perform- 
ance (filtration performance) in the present invention is 
greatly improved while maintaining the thickness T of 35 
the scraper components 76 at a dimension that ensures 
the strength and durability. 

[0071] The above embodiments are described with 
reference to a solid-liquid separating apparatus that is 
used in a raw contaminant dehydration treatment device 40 
and separates pulverized raw contaminants and water. 
It goes without saying that the present invention can be 
used for other than the separation of raw contaminants 
and water. 

[0072] As seen from the above, in the solid-liquid sep- 45 
arating apparatus of the present invention, gaps that de- 
termine the solid-liquid separating performance are ob- 
tained by the spaces between the auxiliary circular ring 
members of the scraper and the circular ring members 
of the strainer. Accordingly, unlike the prior art structure, so 
the width of these gaps can be set smaller than the thick- 
ness of the scraper. In the prior art structure, however, 
the width of the gaps between the circular ring members 
of the strainer that determine the solid-liquid separating 
performance is affected by the thickness of the flat- 55 
plate-form protruding elements of the scraper and the 
width of such gaps cannot be set smaller than the thick- 
ness of the flat-plate-form protruding elements. Further- 
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more, in the present invention, the gaps that are present 
between the circular ring members and determine the 
solid-liquid separating performance can be set at the 
minimum without being affected by the thickness of the 
scraper. Accordingly, the present invention provides a 
greatly improved solid-liquid separating performance 
while the scraper has a thickness of sufficient strength 
and durability. 



Claims 

1 . A solid-liquid separating apparatus comprising: 

a strainer that is a cylindrical body formed by a 
plurality of f lat-plate-form circular ring members 
with gaps in between; 

a casing with an accommodating section for ac- 
commodating therein said strainer, said accom- 
modating section being divided by said strainer 
intoan internal region that is inside said strainer 
and an external region that is outside said 
strainer, an intake port that introduces a mixture 
of solid matter and liquid being formed in said 
external region, and an outlet port that dis- 
charges, to an outside of said casing, liquid that 
passes between said circular ring members 
and advances into said internal region being 
formed in said internal region, and 
a plurality of scrapers that are provided In said 
gaps between said circular ring members, said 
scrapers being moved in relative terms along 
outer circumferential surfaces of said circular 
ring members so as to scrape away solid matter 
adhering to said circular ring members, 

wherein each of said scrapers is comprised 

of: 

a flat-plate-form auxiliary circular ring member 
having an external diameter that is smallerthan 
external diameter of said circular ring members 
and is larger than internal diameter of said cir- 
cular ring members, and 
a flat-plate-form protruding element extending 
from an outer circumferential surface of said 
auxiliary circular ring member, said protruding 
element being in a same plane as said auxiliary 
circular ring member, and wherein 
said auxiliary circular ring member is disposed 
in coaxial with said circular ring members, and 
said flat-plate-form protruding element has a 
length that reaches said outer circumferential 
surfaces of said circular ring members. 

2. The solid-liquid separating apparatus according to 
Claim 1 , wherein said flat-plate-form protruding el- 
ement is disposed in plural numbers so as to be 
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lined up in a single row. 

3. A solid-liquid separating apparatus comprising: 

a strainer that is a cylindrical body formed by a s 
plurality of flat-plate-form circular ring members 
with gaps in between; 

a casing with an accommodating section for ac- 
commodating therein said strainer so that said 

strainer is rotated, said accommodating section to 
being divided by said strainer into an internal 
region that is inside said strainer and an exter- 
nal region that is outside said strainer, an intake 
port that introduces a mixture of solid matter 
and liquid being formed in said external region, 15 
and an outlet port that discharges, to an outside 
of said casing, liquid that passes between said 
circular ring members and advances into said 
internal region being formed in said internal re- 
gion, and 20 
a plurality of scrapers provided in said gaps be- 
tween said circular ring members that form said 
strainer, said scrapers coming into contact with 
solid matter adhering to said circular ring mem- 
bers when said strainer is rotated, thus scrap- 25 
ing away said solid matter adhering to said cir- 
cular ring members, 

wherein each of said scrapers is comprised 
°f: so 

a f lat-plate-fomn auxiliary circular ring member 
having an external diameterthat is smallerthan 
external diameter of said circular ring members 
and is larger than internal diameter of said cir- 35 
cular ring members, and 
a flat-plate-form protruding element extending 
from an outer circumferential surface of said 
auxiliary circular ring member, said protruding 
element being in a same plane as said auxiliary 40 
circular ring member, and wherein 
said auxiliary circular ring member is disposed 
in coaxial with said circular ring members, and 
said flat-plate-form protruding element travers- 
es said external region of said casing with a tip 45 
end thereof fixed to said casing. 
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